CABLE MANAGEMENT RACK 
WITH PASS-THROUGH TRAY 

Cross-Reference to Related Application 

[0001] This application claims priority to U.S. Provisional Application Serial No. 60/461,936, 
filed on April 10, 2003, the entirety of which is hereby incorporated by reference. 
Background of the Invention 

[0002] Fiber optic networks, renowned for their superior data transfer rates, are becoming 
increasingly commonplace within all sorts of businesses, and are virtually ubiquitous in many 
telecommunications centers. As such communications systems continue to proliferate, with 
larger and denser network configurations increasingly required, the ability to efficiently 
reconfigure these systems by disconnecting and reconnecting various fiber optic cables and 
connectors becomes paramount, yet increasingly difficult. 

[0003] A key objective in designing a network is to strategically place most or all of the 
routing-determinative connective hardware within a single location so as to increase the 
efficiency of reconfiguring routing and communications connections. This purpose is being 
significantly thwarted by the exponential growth in the number of cord connections between 
respective patch panels, communication switches, equipment, etc., to maintain appropriate 
network functionality. The incidence of "spaghetti" cabling, a term colorfully describing a dense, 
chaotic arrangement of cables and the resultant difficulty of tracing the path of a single cable, has 
become frequent on densely populated network racks, and has become virtually omnipresent 
where multiple densely populated racks in close proximity to one another have many interrack 
port-to-port connections. 



[0004] Further complicating the routing is the fact that fiber optic cables are well-known for 
their heightened care requirements. In particular, a minimum bend radius must be maintained 
along the length of a fiber optic cable to protect the glass core. For some network racks, for 
example, Telecordia generally requires a minimum 1.5" bend radius throughout. As the number 
and weight of the cables on a rack and extending between racks grows, so too does the need for 
better strain relief, bend radius protection, and slack management. 
[0005] Routing cables between racks in a multiple-rack network configuration presents 
special concerns. It is often preferred to route the cables behind the racks so that the mass of 
cabling does not hinder access to the front of the rack and the ports of the patch panels and other 
equipment thereon. Thus, it is desirable to provide, within the prescribed Telecordia GR-449- 
CORE footprint and other requirements, a system of cable management racks that efficiently 
routes cable between particular racks in the system. 

Summary of the Invention 

[0006] According to one embodiment of the present invention, there is provided an inventive 
rack-mountable pass-through tray and cable management rack including such a tray, and a 
method of routing cables using such a tray and rack. 

[0007] In a first embodiment of the invention, there is provided a cable management rack for 
routing cables thereon. The rack has a front side and a rear side. The rack includes a frame, first 
and second frame-mountable components, each of the components having a plurality of ports 
configured for receiving an end of one of the cables therein, and a frame-mountable pass-through 
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tray disposed on the frame between the first and second components, the pass-through tray for 
routing the cables between the front side of the rack and the rear side of the rack. 
[0008] In another embodiment of the invention, there is provided a pass-through tray 
mountable to a cable management rack having front and rear sides between a pair of rack- 
mountable components, the pass-through tray for routing cables between the front side of the 
rack and the rear side of the rack. The tray includes a base for supporting the cables thereon, and 
at least one mounting portion extending generally from the base for permitting the tray to be 
mounted to the rack. 

[0009] In yet another embodiment of the invention, there is provided a method for routing a 
cable having first and second ends from a first cable management rack to a second cable 
management rack. Each of the racks has at least one cable end-receiving port thereon on a front 
side thereof, and each of the racks additionally has a rear side. Each of the racks has a rack- 
mounted pass-through tray mounted thereon at approximately the same elevation. The second 
rack includes a rear vertical elevator and a slack manager. Each of the pass-through trays 
includes a rear channel, and the tray on the second rack includes a waterfall portion. The method 
includes the steps of inserting the first end of the cable into the port on the first cable 
management rack, routing the cable generally transversely over a fan at approximately the same 
elevation as the port on the first cable management rack, routing the cable vertically to a rack- 
mounted pass-through tray, routing the cable through the pass-through tray from the front side of 
the first rack to the rear side of the first rack, routing the cable into the rear channel of the tray on 
the first rack, routing the cable transversely through the rear channel of the tray on the first rack, 
routing the cable transversely from the rear channel of the tray on the first rack to the rear 
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channel on the tray on the second rack, routing the cable through the waterfall portion of the rear 
channel on the second rack, routing the cable from the waterfall portion to the rear vertical 
elevator of the second rack, routing the cable from the rear vertical elevator to the slack manager 
of the second rack, routing the cable from the slack manager of the second rack up to a fan at 
approximately the same elevation as the port on the second cable management rack, routing the 
cable over the fan to the port on the second cable management rack, and inserting the second end 
of the cable into the port on the second cable management rack. 

[0010] In still another embodiment of the invention, there is provided a multiple-rack system 
of cable management racks for routing cables thereon and therebetween, at least one of the racks 
having a front side and a rear side. The one rack includes a frame, first and second frame- 
mountable components, each of the components having a plurality of ports configured for 
receiving an end of one of the cables therein, and a frame-mountable pass-through tray disposed 
on the frame between the first and second components, the pass-through tray for routing the 
cables between the front side of the one rack and the rear side of the one rack. 

Brief Description of the Figures 

[0011] Fig. 1 is an upper right front perspective view of a cable management rack in 
accordance with an embodiment of the invention; 

[0012] Fig. 2 is an upper right rear perspective view of the rack of Fig. 1 ; 
[0013] Fig. 3 is a pass-through tray in accordance with an embodiment of the invention; 
[0014] Fig. 4 is a partial front upper right perspective view of the rack of Fig. 1, wherein the 
rack has been cut away along the line 4-4 in Fig. 1; 
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[0015] Fig. 5 is a front elevational view of a the rack of Fig. 1; 

[0016] Fig. 6 is a partial side sectional view of the rack of Fig. 5, taken along the line 6-6 in 
Fig. 5; 

[0017] Fig. 7 is an upper right front perspective view of a pair of adjacent cable management 
racks (system) in accordance with an embodiment of the invention; 

[0018] Fig. 8 is an upper right rear perspective view of the cable management racks (system) 
of Fig. 7; 

[0019] Fig. 9 is a view akin to Fig. 7 wherein some enclosure covers have been removed and 
a typical cable path is shown; 

[0020] Fig. 10 is a view akin to Fig. 8 wherein a typical cable path is shown; 
[0021] Fig. 1 1 is an upper right perspective view of a pair of adjacent cable management 
racks in accordance with another embodiment of the present invention showing a cable path; 
[0022] Fig. 12 is a detail view of the detail "A" of Fig. 1 1 ; 

[0023] Fig. 13 is an upper left perspective view of the cable management racks of Fig. 1 1 
showing a cable path; and 

[0024] Fig. 14 is a detail view of the detail "B" of Fig. 13. 
Detailed Description of Preferred Embodiments 

[0025] The invention pertains generally to routing elements on cable management racks, and 
more particularly to efficient routing of cables between front and rear sides of a cable 
management rack. Described and claimed below is a pass-through tray for cables on a cable 
management rack residing in a system of such racks. In preferred embodiments, the pass-through 
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tray facilitates the routing of cables between the front and rear sides of an individual rack and 
from rack to rack within the system. 

[0026] The embodiments shown and described may be adapted to Telecordia's GR-449- 
CORE general requirements for a high-density optical fiber distribution frame, such as including 
minimum 1.5 inch bend radius throughout, including six rear troughs disposed at predefined 
heights at the rear of the rack. 

[0027] As seen in Figs. 1 and 2, the rack 10 has a base 12 for resting on a flat surface and 
supporting the rack, left and right vertical side rails 14 and 16, respectively, extending upwardly 
from the base and for supporting equipment therebetween, and a top support 18 connecting the 
vertical side rails 14 and 16 at their ends remote from the base. 

[0028] Enclosures 20 are preferably horizontally mounted into holes of equal height in the 
vertical side rails, and preferably include rotatable and slidable covers 21. The enclosures 
generally protect internally disposed equipment, such as patch panels 22 having a number of 
ports 24 thereon. Along at least one vertical side rail, there is preferably a slack manager 26 
preferably having a number of spools 28 thereon at different elevations. By having slack run up 
from the base to the spool at the appropriate elevation, the slack is conveniently managed. A 
bottom spool 29 having special function described below and shown in Fig. 9 is preferably 
included. Cables extending from a port 24 are preferably routed over a fan 30 at a comparable 
level to the port to change the direction of routing from outwardly to downwardly (or upwardly to 
inwardly, depending on which direction one is tracing the cable) and to simultaneously provide 
bend radius control. Because cables are segregated according to port elevation in this manner, 
the propensity for cable congestion is diminished. The preferable presence of finger holes 31 
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further separates and organizes the cables by permitting single cables to be retained therein upon 
the bend radius control surfaces of the respective fans 30. On the rear side of the slack manager 
26 is preferably a vertical cable routing pathway (vertical rear elevator) defined by cable-routing 
elements, such as rear D-rings 32. Additionally, while it may not be designed to fit the 
Telecordia prescribed footprint, a rack 10 may include an end cap 34 along either side thereof 
rather than an adjacent rack. 

[0029] To facilitate routing cables from the front of the rack to the rear of the rack (or vice- 
versa), while simultaneously diminishing routing congestion, especially in the vertical pathways 
and near the base, a rack-mountable pass-through tray 40 may be mounted to the rack between 
other pieces of equipment mounted on the rack. For example, the tray may be mounted directly 
below a patch panel so that cables accessing the ports of the patch panel may be directed toward 
the back of the rack by passing through the tray. 

[0030] A preferred embodiment of the tray 40, seen in detail in Figs. 3, 4, and 6, preferably 
has mounting flanges 42 with mounting holes 44 that may be bolted or otherwise attached to 
similar holes on the front of vertical side rails 14 and 16 of the rack 10. The tray may also have 
secondary mounting flanges 43 with mounting holes 45 for mounting to the rear of the rails. The 
tray has a base 46 for supporting the cables passing through and a pair of side walls 48 
upstanding from the base to retain the cables on the base 46. The side walls 48 preferably have 
bend radius control portions 50 that conform to Telecordia standards to adequately protect the 
fiber optic cables. The tray 40 also preferably has bend radius control extensions 51 extending 
from the side walls 48 for perpendicularly protecting the cables being routed to/from the fans 30. 
The tray may additionally include tabs 52 or other structure along the tops of the side walls 48 or 
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elsewhere to help contain the cables within the tray. The tray also preferably includes a spool 54 
for providing bend radius support to cables that are being routed through the tray and then into a 
rear channel 56 of the rack, wherein the routing through the rear channel is generally transverse 
to the routing through the tray. The rear channels 56 are preferably disposed at the rear of the 
trays at elevations prescribed by Telecordia standards. The rear channels preferably include a 
trough or flat portion 58 generally parallel with the base of the tray, and an upstanding rear/side 
wall 60. 

[0031] The tray 40 may be integral with, or merely attached to, the rear channel 56. A 
primary advantage of the combination is that cables may be routed from one rack to another rack 
along connected rear channels rather than having to be routed downwardly to the base 12 of the 
rack 10 and then over to another rack. When all cables are routed downwardly to the base first, 
all the cables exiting and entering the rack are twice present in the base area of the rack. This 
yields massive cable congestion that makes nearly impossible even the tracing of a particular 
cable, even more so the rerouting of the cable or the reconfiguring of the network. Having the 
cables traveling rack-to-rack at different elevations, depending on the elevation of one of the 
associated patch panels or other electrical equipment, permits the mass of cables to be segregated 
by elevation, thus significantly reducing cable congestion of the system. Relative to some 
previous cable management rack configurations, it is believed that embodiments of the herein 
described racks, especially with the pass-through tray, more efficiently use the entirety of the 30 
x 24 inch footprint provided in the Telecordia standards for cable routing and thus provides less 
congestion. 



P 
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[0032] In a preferred embodiment of the invention, and as seen in Figs. 9 and 10, a cable may 
take the following path from a first end plugged into a port on the front of a first rack 66 to a 
second end plugged into a port on the front of a second rack 68 that is in line with the first rack. 
The racks need not be adjacent, but must generally be aligned and facing in the same general 
direction. From its first end, the cable emerges 70 from the front of the first patch panel and is 
routed somewhat transversely 71 to a finger hole 31 on the bend radius surface of the fan 30 on 
the same side of the rack and at the same elevation as the port from which the cable emerges 70. 
Traveling past the finger hole 31, the cable is directed downwardly 72 by the fan 30 toward a 
pass-through tray 40 mounted directly below the patch panel on the first rack. The cable curves 
73 around the bend radius extension 51, and with the bend radius control portions 50 of the 
curved side walls 48 preserving the bend radius of the cable, the cable extends rearwardly 74 
through the pass-through tray, partially around 75 the upstanding spool 54 on the base 46 of the 
tray and transversely 76 into the trough portion 58 of the rear channel 56 at the rear of the first 
rack 66. The cable then travels through connected rear channels 77 at the same elevation on 
consecutively adjacent racks until it reaches its destination rack, the second rack 68. While the 
racks 66 and 68 may or may not be adjacent, in the embodiment shown in Figs. 9 and 10 they are. 
Upon reaching the second rack, the cable is routed down 78 a waterfall portion 62 into the rear 
vertical pathway 79 (rear vertical elevator) defined by the D-rings 32 until the cable reaches 80 
the base of the second rack 68. The cable travels 81 rear-to-front at the base before entering 82 
the slack manager 26 on the front of the second rack. Depending on its amount of slack, the 
cable goes 83 up the slack manager, over 84 one of the spools 28 thereon, and back down 85 
around 86 the bottom spool 29 on the slack manager into 87 either the left or right (right shown) 
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front vertical channel on the front of the left and right vertical side rails 14 and 16, respectively. 
The vertical channels are preferably defined by D-rings 33 mounted on the side rails, and the 
cable is routed upwardly 88 to the elevation of the second patch panel before being routed 
somewhat transversely 89 through the appropriate finger hole 31 on the appropriate fan 30 
adjacent the second patch panel. The cable is then routed into 90 the designated port on the patch 
panel on the front of the second rack. 

[0033] Turning now to Fig. 1 1 , first and second racks 80 and 82 illustrate a cable path 
according to another embodiment of the present invention. The embodiment shown in Fig. 1 1 
uses additional bend radius control extensions to facilitate routing of cable. According to one 
embodiment, downwardly curved front bend radius control extensions 84 — as more clearly seen 
in Fig. 12, which is a detail view of the detail "A" of Fig. 1 1 — are provided on rack-mountable 
pass-through trays 86. Additionally, upwardly curved rear bend radius control extensions 88 are 
provided on the rear of the pass-through trays 86, as seen in Fig. 14. 

[0034] A cable path for a cable having a first end plugged into a port on the front of the first 
rack 80 to a second end plugged into a port on the front of a second rack 82 that is in line with 
the first rack 80 will now be described with reference to Figs. 1 1 and 13. The racks need not be 
adjacent, but must generally be aligned and facing in the same general direction. From its first 
end, the cable emerges 90 from the front of the first patch panel and is routed somewhat 
transversely to a finger hole 31 on the bend radius surface of the fan 30 on the same side of the 
rack and at the same elevation as the port from which the cable emerges 90. Traveling past the 
finger hole 31, the cable is directed downwardly 92 by the fan 30 toward a pass-through tray 86 
mounted directly below the patch panel on the first rack. The cable curves 94 around the bend 
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radius extension 51, and with the bend radius control portions 50 of curved side walls preserving 
the bend radius of the cable, the cable extends rearwardly 96 through the pass-through tray 86, 
partially around 98 the upstanding spool 54 on the base of the pass-through tray 86 and 
transversely 100 into the trough portion 58 of the rear channel 56 at the rear of the first rack 80. 
The cable then travels through connected rear channels 102 at the same elevation on 
consecutively adjacent racks until it reaches its destination rack, the second rack 82. While the 
racks 80 and 82 may or may not be adjacent, in the embodiment shown in Figs. 1 1 and 13 they 
are. Upon reaching the second rack, in the cable path of Figs. 1 1 and 13 the cable is routed down 
104 a waterfall portion 62 into the rear vertical pathway 79 (rear vertical elevator) defined by the 
D-rings 32. The cable is routed to a pass-through tray 86 associated with the desired termination 
port by curving 106 around the upwardly curved rear bend radius control extension 86. It is to be 
understood that if the desired termination port on the second rack 82 is higher than the first 
termination port on the first rack 80, the cable will be routed upwardly in this step. 
[0035] The cable passes 108 rear-to-front through the pass-through tray 86 beneath the 
desired termination port. Referring now to Fig. 1 1, the cable is routed downwardly 1 10 by the 
front bend radius control extension 84 and into the slack manager 26 on the front of the second 
rack 82. Depending on the amount of slack, the cable is routed down 1 12 the slack manager, 
beneath the bottom spool 29 and over 114 and under 116 the appropriate spools 28 on the slack 
manager 26 to adequately take up the slack in the cable. The cable is then routed up the slack 
manager to the appropriate finger hole 31 on the appropriate fan 30 adjacent the second patch 
panel. The cable is then routed 118 into the designated port on the patch panel on the front of the 
second rack 82. 
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[0036] It should be noted that the above-described and illustrated embodiments are exemplary 
only and in no way limit the scope of the invention. For example, a rack wherein a tray is 
mounted above, rather than below, a patch panel on the rack, yet still services cables emerging 
from the patch panel, is considered to be within the scope of the invention. Also, the orientation 
of the rack and equipment mounted thereon in the above embodiments should not be construed to 
limit the claims in any manner. 
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